We analyse income inequality in the UK from 1978 to 2009 in order to understand why income inequality rose very rapidly from 1978 to 1991 but then remained broadly unchanged. We find that inequality in earnings among employees has risen fairly steadily since 1978, but other factors that caused income inequality to rise before 1991 have since gone into reverse. Inequality in investment and pension income has fallen since 1991, as has inequality between those with and without employment. Furthermore, certain household types -notably the elderly and those with young children -which had relatively low incomes in the period to 1991 have seen their incomes converge with others.
I. Introduction
It is widely known that income inequality in the UK is much higher than it was 40 years ago (Hills et al., 2010; Belfield et al., 2014) . Between the late 1960s and the present day, income inequality in the UK has risen from that of a relatively average developed country, with a Gini coefficient of 0.23, to being among the most unequal countries in the OECD, with a Gini coefficient over 0.3 (see Figure 1 ; OECD, 2011) .
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Gini coefficient
Gini for income Gini for f/t earnings period has not been even. Instead, on many measures income inequality rose very quickly during the 1980s, and has changed little since 1991. This is more puzzling given the fact that wage and earnings inequality rose fairly steadily over the period, at least until 2000 (Machin and van Reenen, 2007; Blundell and Etheridge, 2010) . This article investigates these recent changes in inequality in household disposable income, which have remained relatively understudied compared with inequality in earnings or wages. We address the question 'why did income inequality in the UK rise very rapidly from 1978 to 1991 but then remain flat thereafter?', and we seek to distinguish between two broad hypotheses: was it the case that those factors which drove the rise in income inequality between 1978 and 1991 were specific to that period? Or was it that the factors behind the pre-1991 rise in inequality have continued, but have been offset by new factors pulling inequality downwards? 2 To answer these questions, we construct annual, cross-sectional microdata with consistent measures of income and household characteristics spanning 1978-2008/09, and we use three complementary techniques, with each giving a different insight into the underlying forces driving changes in inequality. Our first decomposition, following Shorrocks (1982) , identifies the contribution played by different income sources (such as earnings from employment, investment income, and cash benefits paid by the state). Our second decomposition uses the regression-based methods in Fields (2003 ) andYun (2006 to identify 2 We use 2008/09 as our final year as we wish to focus our analysis on long-term trends, rather than the impact of a very sharp contraction. For information on the impact of the great recession on inequality, see for example, Jenkins et al. (2012) and DWP (2014a) . the contribution of household characteristics (such as age, education, and sex). Finally, following Shorrocks (1984) , we implement a decomposition that allows us to identify more clearly the role played by sub-groups defined by specific household characteristics.
Our approach is consistent with Cowell and Fiorio (2011) , who argue that additional insights are gained by using an a priori decomposition approach (which includes our decompositions by income source and by subgroup) alongside an 'explanatory models' approach (which includes our regression-based decompositions). Moreover, decomposing changes in income inequality by both income source and household characteristics increases the range of influences that we can detect. One drawback is that we cannot use a single measure of inequality throughout. However, we also show that the time profile of income inequality in the UK is very similar across a range of measures. More importantly, much of our analysis is in terms of inequality 'shares' -the share of total inequality explained by different income sources, or by different household characteristics -measures that are valid for any inequality measure that is symmetric, continuous and equal to zero iff all incomes are equal (Shorrocks, 1982) .
We show that a number of factors that pushed up income inequality in the 1980s (as shown in, for example, Jenkins, 1995) have disappeared or reversed their influence since then, including income from investments and private pensions. This is consistent with Atkinson's (1997) argument that movements in income inequality are better thought of as a sequence of 'episodes' than in terms of 'trends'. However, while some of the factors pushing up income inequality in the 1980s have disappeared, others have continued, with employment and self-employment income becoming consistently more unequally distributed among the economically active. Indeed, and unlike those studies of US income inequality (which we discuss in detail in our concluding section), we find that female earnings in the UK continued to push up income inequality in both the 1990s and 2000s, despite rising female employment. Instead, the factors pushing down income inequality in the UK since 1991 are a fall in the number of unemployed, an increase in the redistributive impact of employment taxes, and a rise in the relative incomes of pensioners and households with children under five. As all of our methods allow us to decompose changes between any pair of years, the results presented in this paper also allow an understanding of what factors contributed to the changes in inequality over any sub-period from 1979 to 2008-09.
Our work can be seen, in part, as updating and extending Jenkins (1995) , who decomposed changes in household disposable income inequality in the UK between 1971 and 1986. Jenkins found that changes in inequality during this period were the result of a multiplicity of factors, some temporary and others part of ongoing trends. For example, changes in wage inequality were central throughout but weakened over time, with rising unemployment important in the early 80s and a rise in self-employment income influential later on.
3 While other studies have also decomposed changes in the UK income inequality in 1980s, no similarly detailed decomposition exists for later periods. Subsequent UK studies have considered particular aspects of the changes in the income distribution since the early 1990s. For example, Brewer and Wren-Lewis (2011) assessed the causes of changes in the level of household incomes in the UK, and Clark and Leicester (2004) , Adam and 3 p. 79 of , an earlier version of this work, gives a detailed comparison of our results for 1971-86 with those in Jenkins (1995) . Browne (2010) , Bargain (2012) and Hills et al. (2014) each analyse the effect of changes in personal tax and benefit policy on income inequality in the UK. Other studies of income inequality include those focusing on the rising importance of the top 1% (Brewer, Sibieta and Wren-Lewis, 2009; Atkinson and Voitchovsky, 2011) , the extent to which inequality in earnings is transmitted into inequality in household income and consumption (Blundell and Etheridge, 2010) and the relationship between income and consumption inequality (Goodman and Oldfield, 2004; Brewer and O'Dea, 2012) . More recently, OECD (2011) looks at a number of factors that may be driving household income inequality trends across OECD countries. It shows that, although most OECD countries have experienced increases in income inequality since 1990, a few countries, including the UK, have seen stability or slight falls. The OECD carry out decompositions which hint at potential causes of this divergence (finding, for example, that the role of capital income appears to have declined in the UK, something confirmed in our analysis, while it rose elsewhere), but the cross-country nature of the report prevents a more in depth analysis of the UK. Rather, more studies exist which try to understand inequality in household incomes in the US, including some using decomposition methods: see, for example, Reed and Cancian (2001) , Gottschalk and Danziger (2005) , Burkhauser et al. (2011) and Larrimore (2014) . We discuss their findings more, and how they relate to what we learn about the UK, in our concluding section.
The rest of the paper is structured as follows. Section II gives details of the methodology of the three decomposition techniques. In section III, we describe our empirical implementation and the underlying data sets. The results of the income decompositions are then analysed in section IV. Section V draws together the results to answer our key questions, and considers implications for future work.
II. Methodology
Within the literature on inequality, there exist a large number of decomposition methodologies, each with their own advantages and limitations. Cowell and Fiorio (2011) provide a review of such decompositions, categorising methodologies into 'a priori approaches' and 'regression models'. A priori approaches derive decompositions based on theoretical axioms, and include the factor and subgroup decompositions derived by Shorrocks (1982 Shorrocks ( , 1984 and the Shapley-value decomposition (Chantreuil and Trannoy, 2013) . Regression models, on the other hand, seek to estimate counterfactuals using an econometric model, and by imposing additional structure can get closer to deriving 'causal' impacts (see, e.g. Bourguignon, Ferreira and Lustig, 2004; Herault and Azpitarte, 2014) . Cowell and Fiorio (2011) also argue that additional insights are gained by using a priori decompositions alongside regression-based 'explanatory models'decompositions, and our approach is consistent with this. We use three different decompositions to analyse the changes in inequality in UK household disposable income, breaking the changes down by income source, by subgroup and using a multivariate regression-based approach. We use these three different decomposition methods, rather than focusing on one, because each provides us with a different insight into what drives inequality. For example, the decomposition by subgroup provides us with a measure of inequality between different groups, but it cannot tell us which of two different variables contributed the most to total inequality if the two variables are correlated. This is an advantage of the multivariate regression-based decomposition, since all the variables are included simultaneously. On the other hand, decomposing inequality by subgroups can give us a better understanding of why inequality between groups changed.
The methodologies used here have a number of advantages that are suited to our context. First, avoiding a more complex structural model allow us to easily consider a large number of income sources and variables, as well as undertake the analysis for over forty years of data. Second, our decomposition statistics have the nice property of being additive over time -i.e. the contribution of a factor to the change in inequality between t 1 and t 3 is equal to the sum of the contribution of that factor to the change in inequality between t 1 and t 2 and the contribution of that factor to the change in inequality between t 2 and t 3 . So, for instance, if the absolute contribution of self-employment income to income inequality rose by 15 between 1978 and 1981, one way we can split this rise is into a rise of 4 between 1978 and 1981 and a rise of 9 between 1981 and 1991. This allows us to produce annual decompositions -given in Appendix C -so that we can identify more precisely when changes occurred as well as test the robustness of our results to the particular years chosen. Finally, two of the decomposition techniques that we use have been applied by others in analysis of earlier periods in the UK (Mookherjee and Shorrocks, 1982; Jenkins, 1995) , and hence using the same techniques allows for greater comparability.
For each decomposition, our unit of analysis is an individual adult, though income is measured at the household level; this is equivalent to using households as the observational unit but weighted by household size.
By income source
We follow Shorrocks (1982) to decompose income inequality into the contributions made by different sources of income. 4 In this decomposition, the component inequality weight of source k, s k (Y ), is the covariance of this income source with total income, scaled by the total variance of income, i.e.
These shares are applicable to all inequality measures that use all observations in a given distribution, and we can trivially define the absolute contribution of source kto a particular inequality measure I as S k = s k I .
5 Then, if we define s k to be the share of source kin a future year, and I to be the level of inequality in this future year, then we can decompose the change in inequality as:
Shorrocks (1982) shows that we can decompose this further if we use half the coefficient of variation squared,
2 , as our inequality measure. In this case, the absolute share of source kin total inequality is
, the sum of a 4 These calculations can be performed using the Stata package ineqfac (Jenkins (1999b) ). 5 In particular, Shorrocks (1982) shows that these shares are applicable to any inequality measure that is symmetric, continuous and equal to zero if and only if all incomes are equal -in practice, this applies to almost all commonly used measures, but not decile ratios like the 90/10 ratio.
term that contains only the inequality of the particular source,
4 2 , and another part which includes the correlation with other income sources,
. We therefore, use the I 2 measure of inequality when reporting absolute contributions, although the inequality shares calculated remain applicable to many inequality measures, including the Gini coefficient.
Multivariate regression-based
We use the method set out in Fields (2003) to produce a regression-based decomposition. 6 The technique involves estimating an income generating equation of the form
where Shorrocks (1982) once one treats each c X ci and the residual like an income source in the Shorrocks sense. We can then define the relative characteristic inequality weight as
In our case, the variables X are sets of indicator variables representing the different subgroups that we consider, and we add the shares of the indicator variables together to form the total share explained by that characteristic.
7 The decomposition will also calculate the share given by the residual term.
Using the shares calculated in equation (4), we can then express the contribution of the cth characteristic in the change in any suitable inequality measure, I , between time tand t as
As with the income source decomposition, these shares are invariant to the inequality measure used. However, Yun (2006) shows that if we use the variance of logs of incomes as an inequality measure, we can decompose these changes further. 8 He constructs an auxiliary distribution of income, where y * i = c c X ci + e i , i.e. the distribution of income if the coefficients changed but not the individual characteristics or residuals. He then shows that
where the first set of terms are known as 'price effects' and the second known as 'quantity effects'. A price effect is the part of an inequality change explained by a change in the influence of a particular characteristic on income (e.g. a rise in the education price effect is due to education becoming a more important determinant of an individual's income). The quantity effect is due to a change in the distribution of a characteristic among the population (e.g. a rise in the education quantity effect might be due to education becoming less equally distributed among the population). We therefore use this inequality measure when discussing absolute contributions of household characteristics to inequality changes.
By subgroup
Our third decomposition partitions the population into non-overlapping subgroups. By using inequality measures that are part of the generalized entropy family, it is possible to express total inequality as the sum of the inequalities within each group and the inequality that exists between the groups, or:
Here I Between stands for between group inequality, which is the inequality that would arise were each person to receive the mean income of the subgroup to which s/he belonged, and I Within stands for within group inequality, which is the weighted sum of inequality within each group, with the weights depending (in general) on the income share and population shares of each group.
We can then similarly decompose changes in total inequality into three components: (i) a change in the relative income of the subgroups, which changes the inequality between subgroups; (ii) a change in the inequality within some or all of the subgroups; (iii) a change in the population shares within the different groups. The last of these components in turn affects inequality in two ways: first, the change in weights given to different groups will affect the total I Within term, assuming the subgroups whose populations have changed have different levels of inequality; second, the changing weights of the groups will change the measure of inequality between them.
We use methods from Mookherjee and Shorrocks (1982) and Jenkins (1995) , taking advantage of the additive decomposability of the mean log deviation (MLD), where
. This can then be decomposed into between and within components, i.e.
where g = g / and v g = n g /n with g the mean income of subgroup g and n g its size ( and n are the mean and size of the whole population). 9 The first set of terms in equation (7) represents the part of total inequality that is made up of inequality within the subgroups, and the second set inequality resulting from differences in the mean income of subgroups.As the MLD is the index for which subgroup-indices are population-share weighted, Mookherjee and Shorrocks (1982) show that changes can be decomposed as: where a bar over a variable indicates an average of base and current period values. Changes are thus decomposed into, from left to right in equation (8), 'pure' changes in inequality within groups, changes due to changing numbers in the different groups (the second and third terms), and changes due to shifting relative incomes between groups.
Robustness to choice of inequality measures
The majority of our analysis uses the results of Shorrocks (1982) together with the extension proposed in Fields (2003) , and these provide inequality 'shares'(the share of total inequality explained by different income sources, or by different household characteristics) that are valid for any inequality measure that is symmetric, continuous and equal to zero iff all incomes are equal. We are able to say more, however, by specifying particular measures: the decomposition by income source considers half the coefficient of variation squared, the regression based decomposition uses the variance of logs, and the subgroup decomposition is based on the mean log deviation. These measures vary in their sensitivity to changes in different parts of the income distribution, with the first being relatively sensitive to high incomes, and the latter two more sensitive to changes in the lower part of the distribution. Figure 2 therefore shows changes over time in the three inequality measures that we use, along with the Gini coefficient. Each is scaled such that it takes a value of 1 in 1968. The broad trends we study (a large rise in inequality from 1978 to 1991, followed by relative stability) are apparent for each measure.
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Furthermore, we can consider the robustness of the regression-based decomposition (which does require a specific inequality measure to split changes into 'price'and 'quantity' 10 The similarity in trends between the measures may be due in part to our decision to remove the top and bottom 1% of households. We do this mostly to remove the impact of censoring, but it also reduces the differences between inequality measures that are sensitive to the shape at the very top or bottom. effects) by comparing the substantive conclusions with those from the subgroup decomposition, which uses a different inequality measure.
III. Empirical implementation
Our analysis is performed on annual cross-sectional household surveys covering Great Britain from (calendar) 1978 to (financial) 2008-09. We detail these, and how we construct our final data set for analysis, in Appendix A, but we would highlight six points here. First, in common with almost all research on income inequality in the UK, our measure of income is a measure of 'weekly net disposable equivalent household income', in which incomes, usually measured over a short period of time, are measured net of taxes and benefits, summed across all individuals living in the same household, and then equivalised to take into account the size and composition of households (we use the modified OECD equivalence scale). Second, we then trim the top and bottom 1% of households in each year; in doing so, we remove all of the very high and very low income households whose reported incomes are adjusted by government statisticians before the micro data are made available. Third, although we have a measure of pretax earnings at the individual level, we have a measure of the tax paid on employment income only at the household level; we assume that the each adult's share of household net earnings is given by their share of pretax earnings. Fourth, we classify income from state benefits according to the type of household that receives the income. Fifth, no allowance is made for the implicit income that accrues to owner-occupiers or those with below-market-rent social housing. Sixth, our measures of inequality are taken among individuals, though income is assumed to be shared equally across the household; this is equivalent to analysing income inequality at the household level but weighting each household by the number of inhabitants.
We have not used longitudinal data as the main source of household panel data in the UK (the British Household Panel Study) began in 1991, thereby preventing any assessment of what was different in the pre-and post-1991 periods (see, though Jenkins and van Kerm (2011) , who analyse the incomes changes from 1991 to 2005).
Decomposing a change in inequality involves choosing two years to compare (e.g. 'change in inequality from 1978 to 1979', or 'change in inequality from 1970 to 1980'). As Jenkins (1995) emphasises, the conclusions a researcher draws about inequality trends can be driven in part by the years they choose to compare. Our approach is to split this into two sub-periods in 1991. Our choice of 1991 is driven by the time path of income inequality in the UK, shown in Figure 2 . Income inequality reached a relative low in 1978, independent of the inequality measure used, and then grew, until reaching a local maximum around 1991. Since 1991, inequality has experienced a number of small rises and falls and, although there is some variation in the size and timing of these changes according to the inequality measure, in 2008-09, each index has a similar value to that it took in 1991.
IV. Results
This section presents our main results. We consider first the decomposition by income source and then the decompositions by characteristic.
In each of these two parts, we first highlight the factors influencing the large rise in inequality between 1978 and 1991; this allows us to compare our results with those of earlier studies, but more importantly provides us with a baseline that helps us to interpret the results from the decomposition of the factors influencing the much smaller changes in income inequality in our second period, from 1991 to 2008-09. We use the bootstrap to construct confidence intervals for the main quantities of interest. These are given in full in Appendix D, and, in the tables below, results are put in italics when zero lies within a 95% confidence interval.
Decomposition by income source
We begin by decomposing changes in household income inequality into the contribution of the different sources of household income, using equation (1). Figure 3 contribution of each income source to total income inequality (as measured by 1, 000 × I 2 , where I 2 is half the squared coefficient of variation). Tables 1 and 2 present the decomposition in more detail. Table 1 reports the share of each income source in average income, s k , the share of each income source in total income inequality, and the percentage of households that receive some income from each source. As described in section II, these shares can be applied to almost any inequality measure. Table 2 then shows the changes in the absolute contribution of each income source to income inequality in each of our periods, s k I − s k I , the share of this change in the total change, (s k I − s k I )/ (I − I ), and the inequality of each particular income source when considered separately. In this case, we use the coefficient of variation squared, as this allows us to go one step further in the decomposition.
In our discussion of the results, we use the term 'relative contribution to inequality' to describe a source's share in total income inequality, and 'absolute contribution to inequality' to mean the share multiplied by the level of total income inequality. When inequality rises, it is therefore possible for an income source to increase its absolute contribution to total inequality while its relative contribution falls.
to 1991
Employment income was the largest contributing source to the rise in total income inequality between 1978 and 1991 (from Figure 3 and the second panel of Table 2 ). Overall, the net employment income from both men and women (this is combined contribution of male gross employment income, female gross employment income and employment taxes) accounts for 66% of the total rise in income inequality from 1978 to 1991, a finding that is consistent with the large rise in earnings inequality over the period (Blundell and Etheridge, 2010) . Moreover, it also captures an increase in inequality between those with and without employment income, and the increase in the number of households not receiving income from male employment, which rose from 29% to 43% over the period (see the third panel of Table 1 ). The exact breakdown of this change is explored in the next section when we decompose inequality by employment status.
Three other income sources also played a substantial role in the rise in income inequality (see the second panel of Table 2 ): self-employment income, investment income and income from pensions. Together they explain 38% of the total rise from 1978 to 1991. Consistent with Jenkins (1995) , we find these non-employment income sources exerted a particularly strong force on income inequality in the 1984-88 period (see Table C1 ).
Table 1 tells us that the rise in the contribution of self-employment income to total income inequality in the period 1978-91 is partly explained by its increasing share of total income, rising from 5% in 1978 to 8% in 1991 and going alongside a large rise in the number of households receiving some self-employment income, from 19% in 1978 to 24% in 1991. Indeed, the third panel of Table 2 tells us that considered separately, selfemployment income become more equally distributed during this period. This large rise in the role of self-employment income is consistent with Goodman and Webb (1994) and Jenkins (1995) ; Meager, Court and Moralee (1996) partly explain the rise as the result of low-skilled unemployed workers becoming self-employed due to an inability to obtain full-time employment. The contribution of investment income to inequality also substantially increased in the first period. In 1991, investment income explained 11% of total inequality, the peak in this series (as can be seen in the second panel of Table 1 ). The temporary nature of this rise suggests it may be explained by the spike in the nominal interest rate over this period, and the increasing investment income inequality during the 1980s may reflect tax changes that increased the net income received by savers. However, since the inequality of the income source itself decreased over the period, and the share of households receiving it increased, the rise in its contribution most likely reflects a greater number of (presumably richer) households receiving income from investments. Similarly, the absolute contribution to inequality of (private) pension income rose steadily from 1978 to 1991. Table 1 shows that this occurred alongside a rise in the number of households receiving income from pensions (from 12% to 19%), a rise in its share of total income from 3% to 5% and a reduction in the inequality of the income source itself.
One income source that acted to reduce the inequality was the benefits given to nonpensioners. The size of the direct effect of benefit income for non-pensioners on inequality was roughly the same in 1978 and 1991, so this mitigating effect has come about through a greater negative correlation with other income sources over the period, and this most likely reflects the lower relative prebenefit income of benefit recipients in 1991 compared with 1978, rather than any change in the benefit regime. Indeed, Clark and Leicester (2004) argue that changes in the benefit regime during this period may have reduced the potential equalising effect of the benefit system.
Overall therefore, income from employment provided the largest single contribution to the rise in inequality between 1978 and 1991, but self-employment, investment and pension income also played considerable roles. We now turn to consider the role played by the various income sources in explaining income inequality since 1991.
to 2008-09
Using the inequality measure of half the coefficient of variation squared, income inequality in 2008-09 was very similar to the level in 1991, having risen by only 3%. However, this disguises a divergence in the absolute contributions of several income sources. In particular, the first panel of Table 2 tells us that, were the contributions of other income sources to income inequality to have remained constant, the changing distribution of employment and self-employment income would have led to an overall rise in inequality of 9%. This larger rise in inequality was prevented by a fall in the absolute contributions of investment income, pension income and deductions.
If we look in detail, Table 2 shows that employment income became less equally distributed between 1991 and 2008-09, but by less so than in the previous 13 years. Furthermore, most of this rise was due to female employment income (see the first panel of Table  2 ), which is markedly different from the previous period. This rise in inequality in income from female employment was from women in couples, which increased total income inequality further due to its positive correlation with income from male employment.
12 From Table D3 , we can see that this positive contribution to inequality of female employment 12 The decomposition into 'men/women in couples' and 'single women/men' is not reported in the main tables because the definition of couples changed in 1990, making the data inconsistent over the longer period. income occurred both in the 1990s and 2000s. The impact of the rise of gross employment income inequality was, however, mitigated by employment taxes, which offset more than half of the rise in gross employment income inequality. This dampening impact of the tax system is substantially greater than in the previous period, when employment taxes offset less than third of the impact of higher gross employment income on overall income inequality.
Perhaps, the largest difference between the post-1991 period and 1978-91 is the negative absolute contribution of investment and pension income to income inequality over the latter period. In the case of investment income, this has gone alongside a fall in its share in total income (1 st panel of Table 1 ); this may be associated with the general decline in nominal interest rates since 1991. Pension income, on the other hand, has increased its share in total income, but it has become more equally distributed (2nd panel of Table 2 ) and less correlated with other income sources. This may be the result of the fall in investment income, as well as the fact that the receipt of private pension income spread into the middle of the income distribution during the 1990s. Table 2 suggests that changes to benefits received by households with children have acted to increase overall income inequality between 1995-96 and 2008-09. This appears to contradict previous findings that the benefit changes introduced by the Labour government over the period 1997-2010 were generally progressive and decreased inequality, particularly among families with children (see, e.g. Adam and Browne, 2010) . One explanation for this is that the inequality-reducing effect of policy changes to the benefit regime have been cancelled out by the reduction in the quantity of benefits distributed that occurred as a result of rises in employment and earnings: in other words, although changes to the structure of the benefit system considered in isolation would have reduced inequality, the large fall in the number of workless families meant the benefit system became less effective at reducing inequality.
Two other income sources appear to have contributed sizably to falls in income inequality over the period: 'deductions' and tax credits. The term 'deductions' refers to items subtracted from net income, such as local taxation (regular income tax and national insurance are subtracted earlier, when calculating net earnings or net income from investments). This income source increased its equalizing effect substantially between 1991 and 2000-01 (Table C1) , partly as a result of these deductions becoming larger as a share of income, and partly due to a stronger negative correlation with total income. The latter of these effects reflects the replacement of the community charge (commonly known as the 'poll tax') with council tax in 1993: the community charge was levied at a flat rate, but council tax rates vary according to the value of residents' accommodation, likely to be correlated with their income. The first of these effects then reflects the large above-inflation increases in council tax, particularly at the end of the 1990s. Tax credits, which were introduced in 2000-01, have steadily reduced inequality since then by a similar amount to deductions.
Overall, therefore, the two periods are similar in that both saw a substantial rise in the inequality of income from employment and self-employment. But there are two major differences. First, the increases in employment and self-employment income inequality were much smaller between 1991 and 2008-09 than between 1978 and 1991, partly due to a greater mitigating impact of employment taxes. Second, investment and pension income reversed their impact on income inequality (increasing it in the first period, and reducing it in the second), and local tax changes and increases in tax credits worked to reduce inequality between 1991 and 2008-09. Together, these two differences account for a large amount of the difference in trends in income inequality over the two periods.
Decomposition by individual and household characteristics
We now decompose inequality by two household characteristics (region, household type) three characteristics of each household's highest earner (age, education (measured by age at which left full-time education), employment status), and the presence and characteristics of any partner of the highest earner. This allows us to see both how inequalities in these variables are related to income inequality, and also which sub-groups of the population are affected most by changes in income inequality. For each of these categories, indicator variables are created according to which subgroup of the population the individual belongs in (details of the exact subgroups used can be found in Appendix B). 13 We use two different decomposition methodologies to answer these questions. First, we use the regression-based methodology developed by Fields (2003) to analyze the effects of all of our characteristics simultaneously. This gives us an overall view of which characteristics are most important in explaining inequality changes. We then split the population into subgroups based on these characteristics and use the decomposition methodology of Shorrocks (1984) . In this way, we can analyse the role of each individual subgroup in any change; for example, if the regression based decomposition showed region to be an important explanatory variable in a particular change, we can then consider how much of this effect was the result of London becoming relatively richer.
14 Using the regression-based methodology, Table 3 , shows the estimated share of each characteristic in total inequality, a set of statistics which are true for a wide range of inequality measures (defined in equation (4)). We then focus on the variance of logs, as this measure allows us to decompose inequality changes further, and show the absolute contributions of each characteristic to inequality in Figure 4 , and, in Figure 5 , the contribution of the 'residual', the part of inequality unexplained by the characteristics in the regression (since our observed variables still leave a reasonable portion of heterogeneity in household incomes unexplained, and the log-linear model used is clearly an approximation, we find -as is common (see, e.g. Cowell and Fiorio, 2011) -that this term accounts for a large amount of total income inequality). Table 4 displays the changes in the variance of logs in each of our periods of analysis, following equation (5). Changes are decomposed into the 'price' (P) and 'quantity' (Q) effects of each characteristic. 13 We also tried including two additional variables for those individuals in work -their occupation and the industry in which they worked. However, since these variables are only given for those employed or self-employed, there is no way to exactly decompose the amount of inequality explained by employment and the amount explained by occupation/industry. Moreover, we do not have consistent series of either variable -see the Appendix D for more information. We, therefore, do not include these two variables in the results presented in this paper, but these results are available on request 14 As there are such a large number of decompositions, we do not show tables or figures relating to these decompositions here; these are available on request. 
to 1991
The employment status of men is, in general, the most important of our explanatory variables in the decomposition (see Table 3 ), and it is also the variable that explains the greatest share of the rise in income inequality during the period 1978-91. During this period, there was both a large price effect and a large quantity effect (Table 4 ): men's employment status became more correlated with income, and the distribution of employment changed in a way as to increase inequality. Both effects are consistent with the subgroup decomposition by men's employment status (not shown here). The subgroup decomposition suggests that the quantity effect was mainly a result of the rise in the number of unemployed or inactive in the 1978-84 period, which increased inequality due to the relatively low income of these population groups. The price effect, on the other hand, occurred mainly after 1984, when the incomes of the employed and self-employed grew substantially compared to other groups, worsening inequality. Summing the appropriate terms in Table 4 tells us that together, men's employment status accounts for 18% of the overall rise in inequality between 1978 and 1991. In 1978, the employment status of women explained a similar amount of household income inequality to the employment status of men: 13% compared to 11% (see Table 3 ). However, unlike the employment status of men, this variable played almost no role in the rise in total inequality between 1978 and 1991. The subgroup decomposition shows that this was partly the result of very small changes in female employment over the period: 47% of households had a woman employed or self-employed in 1978, compared to 48% in 1991. Moreover, the relative incomes of households with employed women did not change substantially over the period relative to the average household, unlike that of households with employed men.
The education levels of household members also explained a significant share of the rise in income inequality between 1978 and 1991. According to Table 4 , this was made up of both a price effect (increasing returns to education) and quantity effect (a more unequal distribution of education) for both men and women. This is consistent with the literature (e.g. Gosling, Machin and Meghir, 2000) .
Household type explains a statistically significant but small part of the increase in inequality. The subgroup decomposition suggests that the main change was an increase in the proportion of childless households, who, on average, have a more unequal and slightly higher equivalised household income than other household types.
Region also explains a small part of the rise in inequality. Table 4 shows a positive price effect for region during the 1980s -reflecting that income became more unequally distributed across regions -but this only explains about 4% of the rise in income inequality during the period. The subgroup decomposition confirms that this is explained by a relative decline in the income of the North of England, Wales and Scotland, especially when compared to London and the South East (this is consistent with Jenkins (1995) , who finds some evidence of a small but growing North-South divide over the period between 1971 and 1986). Finally, over half of the rise in income inequality in this decomposition is attributed to the residual term. A large portion of this reflects increasing earnings inequality among the employed and self-employed: when we include the occupation and industry of workers in the regression, the residual only accounts for around a quarter of the rise. Some of this change in the residual is also likely to be a result of the imprecision of our education measure.
Overall, our decompositions by characteristic have identified a number of factors behind the rise in income inequality between 1978 and 1991. A rise in unemployment and the falling relative income of the unemployed and inactive explains about a fifth, and factors such as education and region also increased income inequality, most likely through making earnings less equal. About half of the rise in inequality remains unexplained by our main explanatory factors, but a significant part of this is due to inequalities between workers in different industries and occupations.
to 2008-09
Perhaps, the most striking comparison between the decomposition of changes in the two periods is that the contribution of the 'residual' term in the two periods is fairly similar in absolute magnitude (Table 4) . In other words, unobserved factors pushed up inequality almost as much in the second period as in the first. The key difference between the two periods therefore is in the contribution of the observed household characteristics: these generally acted to push up inequality between 1979 and 1991, but acted to reduce inequality between 1991 and 2008.
The absolute contribution of male employment status to income inequality did not rise between 1991 to 2008-09 (Table 4) . Indeed, over the period, this variable has had an equalising effect of over half of the magnitude of the dis-equalising effect in the previous period. Table 4 suggests that this was due both to a price and quantity effect: a smaller correlation between male employment status and income, and a change in the distribution of employment statuses that reduced inequality. Although neither is statistically significant, both are consistent with the subgroup decomposition by men's employment status, which finds that the proportion of households with an unemployed man as the head of household has fallen from around 4% in 1991 to 2% in 2008-09. There was also a small relative income effect, which arose due to the higher relative income of pensioners. Women's employment has pushed inequality in the other direction, with a significant price effect pushing up household income inequality, suggestive of an increase in the income of employed women. However, no equivalent effect shows up in the subgroup decomposition, which perhaps implies that households with employed women have also lost income for other reasons, such as a fall in male employment income.
Neither education nor region appears to have had a large effect on changes in inequality since 1991. For education, positive price effects appear to have been mitigated by negative quantity effects; the subgroup decomposition shows that this reflects an increase in returns to education alongside a greater supply of households with higher education levels.
The only other characteristic that has had a fairly large impact on income inequality since 1991 is household type: this has gone from explaining 10% of total income inequality in 1991 to explaining only 4% in 2008-09 (Table 3 ). This is due to a negative price effect (Table 4) ; the subgroup decomposition reveals that this is due to the increasing income of two relatively poor groups: pensioners and households with children under five. The relative incomes of pensioners have been increasing in recent years, partly due to successive cohorts of retiring pensioners having larger private pension incomes to draw upon on average, and partly due to the increasing generosity of state benefits targeted at low income pensioners (such as the Pension Credit) -see Brewer et al. (2007) for more details. Meanwhile, the increasing relative income of households with children under five is likely to be the result of changes to the benefit system (in particular the rapid increase in generosity of welfare benefits and tax credits for low income families with children since 1997). Supporting evidence for this comes from decomposing employment income by household type, which shows us that the relative earnings of this group have neither risen over the period nor has their share in the full-time workforce risen notably. The larger effect of these benefits on households with younger children compared to other households with children is due to the nature of the changes in benefits and tax credits, and is consistent with the findings of Gregg, Waldfogel and Washbrook (2006) .
V. Conclusions and discussion
Our decompositions have provided several new insights that improve our understanding of changes in income inequality over the last two decades. This has helped us to provide an answer to the question which we asked in the introduction: Why did inequality rise so rapidly in the period 1978 to 1991 but since then remain relatively flat?
In both periods, employment and self-employment income became more unequally distributed among the economically active, but a number of factors have mitigated the effect of these changes on total income inequality since 1991. First, inequality between those with different employment statuses has fallen, primarily due to a fall in the number of unemployed. Second, employment taxes have played a larger role since 1991 in mitigating the increase in inequality of gross employment income than they did before 1991. Third, investment income has contributed less to total incomes inequality since 1991, largely due to the decline in its importance as an income source. Finally, a rise in the relative incomes of pensioners and households with children under five -both groups that benefited from reforms to welfare benefits and tax credits during the 1990s and (especially) 2000s has pulled inequality down. Overall, since 1991, these four factors have almost entirely offset the impact on income inequality of the inequality-increasing changes in the distribution of earnings and self-employment income.
How do these results compare with those of the US, a country with a similar inequality experience during the 1970s and 1980s? Burkhauser et al. (2011) show that, as in the UK, there was also a large rise in income inequality in the 1980s and then a substantial slow-down in the early 1990s. A number of papers have carried out decomposition analyses in order to understand the factors behind the US trend (Reed and Cancian, 2001; Gottschalk and Danziger, 2005; Larrimore, 2014) . Similar to what we find for the UK, they show that slower growth in male earnings inequality is part of the explanation. Moreover, they also find female earning inequality pushing inequality up in the 2000s in a comparable way to our finding for the UK. However, there are two apparent differences between the two countries. First, increasing female employment appears to have been a major factor in keeping down US household income inequality during the 1990s, whereas we find no such effect for the UK. Indeed, in the UK, it is rising male employment that plays an important role in this period, with no similar effect being detected in the US. Second, the US studies suggest that non-labour income generally increased their contribution to income inequality over the period, whereas we find the opposite for the UK.
Going forward, one point of concern may be that at least two of these four factors are unlikely to continue pushing inequality down from 2008-09 onwards. Unemployment has rapidly increased since 2008 and in the medium term is unlikely to move below the less achieved during the 2000s. Meanwhile, recent changes to the benefit regime are likely to further increase inequality (see Browne and Elming, 2015) . Future movements in net earnings inequality are therefore likely to become central to the trend in income inequality.
More broadly, this article has underlined the importance of studying changes in the inequality of a range of economic indicators. This is clearest in the demonstration that a number of factors beyond wage inequality have impacted strongly on the inequality of household income. Moreover, we have noted that in the recent period the effect of male employment income on income inequality has been very different from the effect of female employment income. We have also noted that our results regarding income from investments may be driven by nominal interest rates, and this exposes the need to consider changes in income inequality alongside studies of inequality in consumption and wealth.
UK government officials created these HBAI data sets from the FES for 1979 and from the mid 1980s to 1994, and from the FRS for all years from 1994-95, and researchers at the Institute for Fiscal Studies created their own, equivalent version from the FES from 1961 to 1993. We take our data for 1978-91 from Goodman and Webb (1995) ; we take our data from 1994-95 from DWP (2014a); and our data from 1992 and 1993 were produced by IFS researchers using the same rules as generated the series from 1968 to 1991. There is, therefore, the potential for a discontinuity in our time series between 1993 and 1994-95. As the FES survey continued after 1994-95, Frosztega et al (2000) were able to compare HBAI-like series derived from each of the FES and the FRS; the report attempts to attribute any differences to (i) the change in the survey (ii) the change in the definition of income (iii) the change to the grossing regime and corrections for very high incomes and (iv) other changes. Frosztega et al (2000) show that the two surveys have different response rates and response profiles (although the post-stratification weights in both surveys will correct this to some extent) but ultimately concludes that the FRS leads to a lower mean and median income, and more low-income households. They do not present evidence for the Gini or other summary measures of inequality, but their Appendix Table 7 presents low-income shares, which are extremely similar. We also find no noticeable discontinuities between the FES and FRS for any of the variables used in our analysis.
The advantage of using these HBAI data sets is that they have created to be consistent and comparable, as far as is possible given the inevitable small changes in the concept of income and the content of the survey instruments. The disadvantage is that is very hard to use different concepts of income. In particular, we use throughout the HBAI measure of 'weekly net disposable equivalent household income', in which incomes are measured net of taxes and benefits, summed across all individuals living in the same household and then equivalised to take into account the size and composition of households (we use the modified OECD equivalence scale). Two small very-near-cash benefits-in-kind are included: free meals for school children whose parents receive certain means-tested benefits, and free TV licences for those aged 75 or over. No allowance is made for the implicit income that accrues to owner-occupiers or those with below-market-rent social housing.
Some of the inequality measures used in this paper are highly sensitive to changes in incomes at the very top and bottom of the distribution, which is unfortunate, because those are also the parts of the income distribution which household surveys are likely to measure with the most error. To mitigate the risk that fluctuating, but mismeasured, incomes in the extremes of the distribution are driving our results, we trim by removing the top and bottom 1% of the income distribution and use the trimmed income distribution in all decompositions contained in this paper. In doing so, we do not wish to downplay the importance of the tails of the distribution to overall inequality; nor, however, do we wish our results to be driven entirely by changes in the worst-measured parts of the income distribution. Our decision to trim only the top and bottom 1% of the distribution represents a trade-off between these two concerns. It also means that we remove from the data those households whose reported income is adjusted by government statisticians before the data are released: the income distribution in the HBAI data is left-censored at the bottom, with households with negative income assigned a value of £0 (the percentage of households recorded as having zero income ranges from 0.15% in 1968 to 0.8% in Note: Confidence intervals are calculated by creating 1,199 pseudo-samples of the entire time-series of data, and carrying out the decomposition on each of these pseudo-samples. See also notes for Table 1 . Source: Authors' calculations using Family Expenditure Survey and Family Resources Survey, various years, as described in Appendix D.
TABLE D2
Changes in inequality (I 2 ) decomposed by income source, 95% confidence intervals Note: Confidence intervals are calculated by creating 1,199 pseudo-samples of the entire time-series of data, and carrying out the decomposition on each of these pseudo-samples. See also note for Table 2 . Source: Authors' calculations using Family Expenditure Survey and Family Resources Survey, various years, as described in Appendix D. Note: Confidence intervals are calculated by creating 1,199 pseudo-samples of the entire time-series of data, and carrying out the decomposition on each of these pseudo-samples. See also note for Table 3 . Source: Authors' calculations using Family Expenditure Survey and Family Resources Survey, various years, as described in Appendix D.
2007-08), and it is adjusted at the top, with the HBAI series giving most of the richest 1% an imputed value of income derived from administrative data on incomes and tax payments.
We use the underlying FES/FRS micro data sets to provide us with data on individual earnings. We have a measures of the tax paid on employment income, but only at the household level. We also use data from the FRS to estimate the amount of benefit income that is received in the form of tax credits from 2000-01 onwards, which we treat (differently from the official HBAI series) as an income source in its own right. Benefit income is then treated separately according to the type of household that receives the income; in particular, we identify households which are headed by a pensioner, and households which include children. As different benefits are targeted at different types of household, this allows us to approximate which kind of benefits are driving our results. For example, though we cannot distinguish directly between income received from public pensions and other benefits, we can infer that pensions are likely to be responsible for any change observed among benefits received by pensioners. We also use data on self-employment and investment income. For both, we might be concerned with the quality of the data given the known difficulties in collecting accurate income from the self-employed and from those with a large number of sources of investment income. To the extent that any inaccuracies simply adds noise to the data, this will be picked up in the confidence intervals generated by bootstrapping. Systematic bias may also be a problem, but this would only be a major concern if we believed that such bias was likely to have changed significantly over the period analysed.
We also tried including two additional variables for those individuals in work -their occupation and the industry in which they worked. However, we do not have consistent series of either variable: the Family Expenditure Survey changed its occupation categories in 1987, the Family Resources Survey changed its occupation categories in 2001-02, and there are no data on industrial sectors in the Family Expenditure Survey after 1986 (the ONS published a mapping from the pre-2001 to the post-2001 occupation categories in the FRS, but we find that it gives highly inconsistent results and so we do not use it in our analysis).
TABLE D4
Changes in income inequality (variance of logs × 1, 000) decomposed into characteristic price and quantity effects, 95% confidence intervals Note: Confidence intervals are calculated by creating 1,199 pseudo-samples of the entire time-series of data, and carrying out the decomposition on each of these pseudo-samples. See also note for Table 4 .
Source: Authors' calculations using Family Expenditure Survey and Family Resources Survey, various years.
